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ABSTRACT 

Subjects for this study were female participants in a 
mathematics anxiety treatment program at a midwestern university. A 
series of test instruments were administered. Statistical analysis 
indicates that for this female sample, the domain of mathematics 
anxiety is best described as primarily test anxiety and only 
secondarily as anxiety associated with mathematics course activities. 
The discussion section lists six assertions related tc mathematics 
anxiety suggested by this and other research. (MK| 
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Abstrac t 

The measurement of mathematics anr.iety has become increasingvly 
important for the identification of math-anxious students and the evalua- 
tion of treatment program.s for mathematics anxiety. The purpose of the 
present study was to examine the dimensionality and domain of one such , 
measure of mathematics! anxiety, the Mathematics Anxiety Rating Scale 
(MARS). The responses to 9^ MARS items were obtained for 350 female par- 
ticipants in a mathematics anxiety program. The items were intercorrelated 
and the correlation matrix factored by a principal axes technique, using 
squared multiple correlations as communality estima.tes, with rotation to 
a direct oblimln and vsrimax criterion. Two factors were identified and 
labeled as Mathematics Test Anxiety and Numerical Anxiety. Factor-derived 
scales were developed and correlated with five specific anxiety scales and 
an arithmetic test. Results from this analysis supported the factor inter- 
pretations and the expected discriminant and convergent relationships. 
The concept, measures, and treatment of mathematics anxiety are discussed. 
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Recently, a considerable amount of attention has been paid to mathe- 
matics anxiety as an explanatory variable for the sex-related differences 
in mathematics performance and enrollment in mathematics curricula. Numer- 
ous nev/spaper and mag-^zine articles (Math Mystique: Fear of Figuring, 1977 ; 
Stent, 1977; Tobias, 1976, 1978; Zanca, 1978) have been written calling 
attention to the concept and effects of mathematics anxiety. Programs for 
the alleviation of mathematics anxiety have been designed and implemented 
at several colleges and universities (e.g,, Wellesley College, University 
of Minnesota, Wesleyan University, Iowa State University, Mills College), 
Several reviews (Aikeu, 1970^ 1976; Fennema, 1977; Fox, 1^77) of the 
influence of affective variables on mathematics learning have suggested 
that mathematics anxiety may contribute to mathematics avoidance and poor 
mathematics perrormance. Researchers have developed measures o mathe- 
matics anxiety (Fennema & Sherman, 1976; Richardson & Suinn, 19/ » and 
a recent study (Betz, 1978) has attempted to document the prevalence of 
mathematics anxiety* Various interventions strategies for the reduction 
of mathematics anxiety have been investigated (Addleman, 1972; Brown, 1971; 
Crouch, 1970; Hendel & Davis, 1978; Hyman, 1974; Natkin, 1967; Nash, 1970; 
Richardson & Suinn, 1972; Suinn, Edie & Spinelli, 1970; Suiim Richardson, 
1971). 

Before psychologists can understand tlie effects of mathematics anxiety, 
it is imperative that considerably more empirical research is conciucted 
examining the construct, c specially the Instrumentation of the construct. 
Many of the ambiguities of the mathematics anxiety construct may be directly 
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traced to a lack of agreement among researchers on the conceptualization 
of mathematics anxiety. Several researchers have provided definitions of 
mathematics anxiety; however, none of these definitions have included a 
discussion of the domain of mathematics an:x:iety. The present study ad-* 
dressef- the issue of the dimensionality and domain of mathematics anxiety, 

Dreger and Aiken (1957), and more recently, Richardson and Suinn (1972) 
and Fennema and Sherman (1976) have constructed scales and instruments to 
measure what alternately lias been referred to as mathematics anxiety, number 
anxiety, and mathemaphobia, Dreger and Aiken (1957), relying on an earlier 
definition of mathemaphobia by Gough (1954), constructed a three item scale 
of number anxiety. Number anxiety was defined as the ''presence of a syn- 
drome of emotional reactions to arithmetic and mathematics" (Dreger & Aiken, 
1957, p. 344). Correlations between the Nu.aber Anxiety scale and a modi- 
fied Taylor Manifest Anxiety Scale and mathematics grades were .33 and -.44, 
respectively, for 704 female and male college students. However, the inter- 
pretatL a of these correlations is somewhat questionable, because one of 
the three Number Anxiety items seems to be a measure of self-report esti- 
mation of mathematics skill ("I was never as good in math as in other 
subjects"), 

Fennema and Sherman (1976) have developed an instrument, named the 
Fennema-Sherman Mathematics Attitude Scales, to measure each of nine 
affective variables hypothesized as factors affecting mathematics achieve- 
ment. One such affective variable is mathematics anxiety. The Fennema- 
Sherman Mathematics Anxiety Scale is a 12-.-item scale emphasizing feelings 
of anxiety associated with mathematics classes, courses, probicims, and 
test.s* The MathemaLics Anxiety Scale is intended l i assess "feelin^^s of 
anxiety, dread, nervousness and associated bodiiy symptoms related t() doing 
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raathanatics . . . scale is not intended to measure confidence in or enjoy- 
ment of mathematics" (Fennema & Sheruian, 1976, p. 4). However, after report- 
ing that the correlation between the Confidence In Learning Scale and the 
Mathematics Anxiety Scale was .89 (Fennema & Sherman, 1976), Fennema (1977) 
has suggested that confidence and anxiety should be conceptualize^ as a 
single dimension* 

Little or no research has been reported examining the f^alidity and 
reliability of Dreger and Aiken's Numerical Anxiety scale and Fennema and 
Sherman's Mathematics Anxiety Scale — research results ba«c-d On modifica- 
tions of the Fennema-Sherraan Mathematics Anxiety Scale (e.g., Betz, 1978) 
confound the problem. The lack of reliability and validity data seriouslyo 
impedes the use of the^e measures for research purposes and lends little 
credibility to results based on these instruments. However, sucn data is 
not lacking for the Mathematics Aixxiety Rating Scale (Richardson & Suinn, 
1972), a 98-«Likert item measure of mathematics anxiety. 

In two articles detailing the development of the Mathematics Anxiety 
Rating Scale (MARS), Richardson and Suinn (1972) and Suinn, Edie, Nicoletti, 
and Spinelli (197 2) presented psychometric data including normitive, relia- 
bility, and validity data for the MARS. Richardson and Suinn (1972) have 
defined mathematics anxiety as . . involving feelings of tension and 
anxiety that interfere with the manipulation of numbers and the solving of 
mathematical problems . . (p. 551). Evidence for the reliability of 
Che MAilS consisted of a two and seven week test-retest reliability coeffi- 
cients of .78 (N=119) and .85 (N=35), respectively, and an internal consis- 
tency alpha coefficient of .97 (N=397). Evidence for the construct validity 
v/as provided by three studies in which MARS scores decreased After behavior 
therapy and two studies in which M/VRS scores correlated negatively (rf -.64, 
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vj=30; r= -.35, N=44) with scores on a highly speedeu (10 minutes completion 
time) version of Che Differential Aptitude Test. More recently, Hendel and 
Rounds (Note 1) found .a smaller correlation (r= -.58, N=124) than expected 
between the MARS and the. Fennema-Sherman Mathematics Anxiety Seals. This 
result suggests that these two instruments may be measuring different com- 
ponents of mathematics, anxiety and research conclusions based on one measure 
may not be applicable to the other measure. 

Underlying these validity studies (Richardson and Suirin, 1972; Suinn, 
Edie, Nicoletti, and Spinelli, 1972) is the assumption that mathematics anxiety, 
as measured by the MARS, is an unidimensional construct. Unfortunately, impor- 
tant validity data pertaining to the unidimensionality of the MARS were not 

adequately presented. 

Richardson and Suinn (1972) did state that the high alpha coefficient 
"shows that the average intercorrelation of the items in the test is high. 
It confirms that the test is highly reliable md indicates that the test items 
are heavily dominated by a single homogeneous factor . . (p. 553). However, 
as demonstrated by :en, Lissitz, and Mulaik (1977), the average intercorrela- 
tion and coeffici are poor indices of item homogeneity. Homogeneous 
items (tests) usually i ..ar to the case where these items measure a single 
common factor (Lord & Novick, 1968, p. 95). Green, Lissitz, and Mulaik (1977) 
offer "numerical counter examples to show how coefficient alpha and the item- 
total score correlations can be high when the component items are not homo- 
geneous" (p. 827). It seems, therefore, that the unidimensionality of the 
MfVRS is yet to be demonstrated. 

The issue of the unidimensionality of the MARS is especially crucial 
for the interpretation of the pretherapy-to-post therapy validitv. Post 
therapy decreases in MARS scores as reported (Hendtjl & Davis, 1978; Rvman, 1974 
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and Richardson & Suinn, 1972) could be accounted for by as few as 20% of 
the 98 MARS items. Furthermore, several of these studies may have utilized 
the MARS items or very similar items in a desensitization hierarchy, a 
practice advocated by Richardson & Suinn (1972) and Handel and Davia^. (1978). 
In turn, this practice could also confound the results of these pretherapy- 
to-post therapy studies- If the MARS is multi-dimensional, pretherapy-to 
post therapy decreases in MARS scores could presumably be accounted for by 
dimension(s) that may or may not be mathematics anxiety. 

A likely dimension to account for these pretherapy'-to-post therapy 
reductions in MARS scores is test anxiety. Hendel (in press) correlated the 
Y.kRS and the Suinn Test Anxiety Behavior Scale (Suinn, 1969), ^ measure 
of test anxiety. Hendel found a correlation of ,65 for 69 females enrolled 
in a math anxiety treatment program which almost approaches th^j test-retest 
reliability of the MARS. Results from the studies (Richardson & Suinn, 1972; 
Suinn, Edie, Nicoletti, & Spinelli, 1972) in which the MARS and the Differen- 
tial Aptitude Test were correlated also may support the idea that the I^S 
predominantly measures test anxiety. Assuming that test anxiety is -'ncreased 
by a speeded ability test, a test anxiety component of the MARS could account 
for the high to moderate relationships found between the speeded Differential 
Aptitude Test and the MARS- Finally, one of the authors, while hand-scoring 
the MARS, noticed that participants enrolled in a mathematics anxiety treat- 
ment program usually reported high anxiety for items referring to math 
tests and low anxiety for items referring to number manipulation. 

One approach to establishing the homogeneity of the MARS item pool 
wc'uld be through factor analysis. Factor analysis would also contribute to 
further understanding of the mathematics anxiety domain as represented by 
MARS items • The present study was a factor analysis of the Mathematics 
Anxiety Rating Scale items. The purpoL;es of the pr.isent study were as follows 
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(a) to identify the independent dimension (s) underlying the MAHS item pool; 

(b) to develop factor scale(s) to measure these dimension (s) (c) to explore 
the relationship between the MARS factor scale(s) and other specific anxiety 
scales. 

Method 

I nstruments 

The Mathematics Anxiety Rating Scale (MARS; Richardson & Suinn, 1972) 
was used to measure mathematics anxiety. The MARS used in this study con- 
sists of 94 items in a Likert format For each item, individuals are re- 
quested to indicate how much they are ''frightened by it nowdays" oil a five 
point scale (ranging from 1 = ''not at all" to 5 = "very much"). The MARS 
items are summed, resulting in a single scale score, ranging from a low of 
94 to a high of 470, which reflects the intensity of an individual's mathe- 
matics anxiety. As discussed by the present authors (see the introduction)^ 
normative, reliability, and validity data for the MARS have been provided by 
Richardson & Suinn (1972) and Suinn, Edie, Ni..oletti, and Spinelli (1,972)- 

Five other specific anxiety scales x^hich measure anxiety dimensions 
that are hypothesized to relate to mathematics anxiety were included in the 
study: the Suinn Test Anxiety Behavior Scale ^.juinn, 1969), the Achievement 
Anxiety Test (Alport & Haber, 1960), Fear of Negative Evaluation Scale (Wat- 
son & Friend, (1969), the Fennema-Sherman Math Anxiety Scale (Fennema & 
Sherman, 1976) . 

The Suinn Test Anxiety Behavior Scale (STABS) is a 50 item Likert seal 
composed of behavioral situations which are expected to arouse different leve 
of test anxiety. A total test anxiety score is calculated by assi^?ning a 
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value of 1 ("not at all" anxious) to 5 ("very much" anxious)' corresronding 
to the level of anxiety checked for . a'slch item and then, summing the item 
scores. Total test anxiety scores range from 50 to 250 with high scores 
reflecting high levels of test-taking anxie"tyr~l!s reported by Suinn (1969), 
test-retest reliability coefficients for the STABS were .78 (N = 158) and 
,74 (N 75) for a four and six week interval, respectively. The correlation 
between the STABS and the Test Anxiety Scale (Sarason, 1957) was .60 (N = 158) 
and .59 (N = 75). 

The Achievement Anxiety Test (AAT) consists of two subscales; a 9-item 
Facilitating Anxiety Scale (hereafter referred to as AAT+) and a 10-item De- 
bilitating Anxiety Scale (AAT-) which measure the facilitating and debilitating 
effects of anxiety on achievement performance. For both scales item responses 
on a 5-point Likert foi-mat are separately scored and summed with high scores 
indicating high levels of anxiety. 

The Fear of Negative Evaluation (FNK) scale, a measure of social-evalu- 
ative anxiety, is composed of 17 true and 13 false keyed items with total score 
ranging from 0 to 30. Watson and Friend (1969) define the construct of fear 
of negative evaluation, "as apprehension about others' evaluations, distress 
over their negative evaluations, avoidance of evaluative situations, and the 
expectations that others would evaluate oneself negatively" (p. 449). Watson 
and Friend (1969) report KR.-ZO coefficients for the FNE items of .94 (N = 205) 
and .96 (N = 154) and 1-month FNE seals cest-retest correlations of .78 (N = 
154) and .94 (N = 29) . / 

The Fennema-Sherman Math Anxiety Scale is a 12-item measure of mathe- 
matics anxiety. Instructions for the Math Anxiety Scale request individuals 
"to indicate the extent to which (they) agree or disagree with the ideas 
expressed" on a five-point Likert scale (ranging from 1 = "strongly disagree" 
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to 5;- "strongly agree") • Since six of the items are positively worded 
and six items negatively worded^ the scoring of the six negativi^ly worded 
items was reversed that lew scores indicate high math anxiety. 

The final instrument used in the present study was the arithmetic 
placement test which is a 68~item multiple choice test composed of 13 
different types of items (e»g., multiplication of whole numbers, meaning 
of decimals, problem solving, properties of numbers). This ins'jrument 
had been designed and was currently being used by ,nathematics instructd'rs 
for purposes of identifying those students who should enroll in either an 
Arithmetic and Elementary Algebra course or more advanced A.lgebra courses. 
No data are available concerning the extent co which the arithmetic place- 
ment test correlates with other more standardized measures of mathematics 
achievment. 

D ata Collection and Sample 

Subjects for the present: study v/ere female participants in a math^jnatics 



anxiety treatment^^cJ^ram at a large midwesteni university. This progi^^am^^ 
generally offer/d each quarter of ( le academic year through a continuing 



education dxvilion o£ the university, is designed for individuals who are 
anxious about mathenatics and/or concerned about their performance in 
' 1nathem3^t;i courses. The instruments were administered by counseling 
psychologists during an ^nitial S-^hour diagnostic session designed to pro- 
vide an assessment of the participant's mathematics anxiety and mathematics 
skills. The data were collected at four diagnostic sessions conducted 
during Spring and Fall 1976, Fall 1977 and Winter 1978. 

The MARS was administered to each of 350 female participants. In 
addition, 67 of the participants (hereafter ref en ed to as Sample 1) com- 
pleted the STABS, rVAT, FNE, and the arithmetic placement test durin^^ Fall 
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1976 and' lll of the participants (Sample 2) completed the Math Mxiety 
Scale and the arithmetic placement test during Fall 1977* 

Biographical information was available for 311 of the 350 participants. 
These 311 female participants' ages ranged from 18 to 65; the m^u age was 
35.6 (SD = 11<.3). Although participants varied in their ^ducational back- 
grounds, the majority either had completed some college (34%) or had a four-- 
year college degree (21%). An average of 16.5 years had elapsed since the 
participants had received formal instruction in mathematics • 
Analyses 

Tx^o sets of analyses vere performed* First, a factor analysis wan 
performed to examine the dimensionality of the MARS itejnS. The 94 MARS 
items were intercorrelate^'and the correlation matrix factored by the princi- 
pal axes technique, using squared multiplK correlations as. communal ity 
estimates. Since' the l-IARS items are an intjlrnally consistent domain of 
items, correlations among the factors were expected. Therefore, the factors 
were rotated to an oblique simple structure ^sing the normalized direct 
ti^lSi^^ procedure (Jennrich & Sampson, 1966), with y = 0. An orthogonal 
solution may result from the more general oblique solution (Harman, 1976). 
Hence, the factors were also 'rotated to approximate orthogonal simple 
structure using the normalized varimax algoritlim (I<aiser, 1958). 

In selecting the best factor solution, the following multiple criteria 
were used: (a) Cattell's (Cattell, 1966) "scree" uest of residual eigen- 
values, (b) factor interpretability , and (c) extraction until a resid- 
ual factor emerges (Cattell, 1958; Rumiuel , 1970). A residual factor was 
defined for this study as one for which fewer than four factor loadings 
could meet the joint conditi'on, of being ^ .30 and the only factor Loading 
for an item ^ -^O* These criteria were applied to each of the one thro igh 
four factor solutions. Items with loadings of >_ .30 were then used to 
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define and interpret the factors which met the above criteria. 

The second set of analyses was performed to develop scales represen- 
tative of the >h\RS factors, thereby facilitating interpretation of the 
MARS factors, and to test for -certain expecced diocriminant or conver- 
gent relationships between the factor-derived measures of mathematics 
anxiety and the other specific an:ciety scales and the measure of mathe- 
raatiics performance. A sequential strategy of item selection was used 
with' the total female sample to create the 15-to-20 item MARS factor- 
derived scales. For each factor, items with loadings >_ .40 were 
initially selected for further examination. The female sample (N = 350), 
was scored on the preliminary factor-derived scales. Then, for each of 
•the items selected for each factor-derived scale, product moment correla- 
tions of the ..te I with its intended scale and with all other irrelevant 
scales were calculated. Those it.ms with low item-total score correla- 
tions v;ith inup.nded scale and high correlations with the irrelevant 
scales were sequentially deleted until 15 to 20 items remained per scale. 
Hypotheses specifying the expected relationships between these MARS factor- 
derived scales in- the specific anxiety scales and arithmetic placement test 
were developed. These MARS factor-derived scales were subsequently cor- 
related with each of the specific anxiety scales and the arithmetic place- 
ment test for Sample 1 and Sample 2. 

Result s 

Factor Analysis 

The eigenvalues for the first through the sixth factor were 29,12, 
7.68, 3.59. 3.33, 2*''''^' 2.^5, respectivelv . The number of factors to 

be rotated was initially estijnated by Cattell's scrcf. test as t:wo. Trial 
rotations with the difect oblimin and variraax criteria ot two-to-four 
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factors iudicated that a two-'factor solution proTided the most interpret'- 
able structure. In these trial rotations, a residual factor was found for 
both the three-factor oblique and orthogonal solutions. Across solutions 
for the two through four factors, the loadlng.3 on the "^irst two factors 
remained stable; however, the composition of the third factor varied between 
soluti;Ofjs. There is clear avidencti of the existence of at least ^two pattarns 
of factors. The two factor solution rather than the three factor solution 
was selected as fitting the data best since i. provided the tnost interpret- 
able structure. 

As previously noted, the two factor solution was rotated to both a 
direct oblimin and a varimax criterion. Somewhat unexpectedly, the re-^ults 
from the oblique and orthogonal ro tations were very similar. Salient 
factor loadings were virtually ..the same for the two solutions. Coeffi- 
cients of congruence (Mulaik, 1972; Tucke' , 1951) computed between the 
direct oblimin pattern matrix and the varimax matrix were .98 and .94 for 
the first and second factors, respectively, indicating that the interpre- 
tation of the factors would be very similar for either solution. The 
direct oblimin solution provides a more parsimonious representation of 
these results than the varimax solution does; therefore, it was chosen 
for pre3entation. (The direct oblimin and varimax factor loading matrices, 
and the other factor solutions previously discussed may be obtained from 
the second author upon request.) 

Factor I and Factor II were defined by 4 2 and 44 MARS items, res- 
pectively, with factor patterns loadings of _^ .30 and .loadings of _ .30 
on the irrelevant factor. Three MARS if ems had factor Loadings of .30 
on both factors. Five Ma\RS items did not havf? factor loadings of _ .30 
on either factor. 

i 
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For Factor I, thirteen (31%) of the 42 salient .30) MMS items 
reflect apprehension about anticipating, taking, and receiving the results 
of mathematics tests. Of the 42 salient items, these 13 items had the 
highest factor pattern loadings, ranging from .52 to .83 with 'a mean factor 
oattern loading of ,70. Illustrative items included (factor pattern 
loadings in parenthesis): Thinking about an upcoming math test one day 
before (.83); Taking an examination (quiz) in a math course (.67); and, 
Receiving your final math grade in the mail (.70). The other 29 (69%) 
salient MARS items refer (with one exception) to activities that are 
directly associated with mathematics courses and classes. Illustrative 
items included: Listening to a lecture in a math class (.66); Solving 
a square root problem (.50); Buying a math textbook (.48); Listening to 
another student explain a math formula (.60); and, Opening a math or 
Stat book and seeing a page full of problems (.77). Overall, 31 (74%). 
of the 42 salient items have the word "math" embedded in the item statement. 

Only one salient item—Reading a formula in chemistry (. 40)— referred to some- 

I 

thing other than activities associated with mathematics courses. Factor I 
appears to be a measure of mathematics test an^^^^ety or mathematics course an- 
xiety (hereafter Factor I is labeled Mathematics Test Anxiety). 

Factor II has high loading items that refer to everyday, concrete 



situations requiring some form of number manipulation (such as addition 
aL multiplication). None of the 44 salient items referred to number 
manipulation associated with mathematics courses or classes. Ten 
/oo. N of the 44 salient items referred to the use of elementary 
aritl-mietic skills without a context for the application of these skills, 
rilustrative items included: Adding up 976 + 777 on paper (.56); 
Having someone watch you as you total up a column oE figures (.57); 
.md. Dividing a five digit ni^iber bv a two digit numbv^r in private with 
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pencil and paper (.56), The majority (52%) of the salient items refer 
to the use of practical arithmetic skills necessary for making monetary 
decisiors* Illustrative items included: Totaling up a dinner bill that 
you think overcharged you (.66); Figuring the sales tax on a purchase 
that, costs nore than $1.00 (.63); and, Being responsible for collecting 
dues for an organization and keeping track of the amount (.63). Finally, 
eleven salient items (25%) did not seem susceptible to the above 
categorization. These item statements refer to a wide variety of practical 
situations involving numbers. Illustrative items were: Determining 
the grade point average for your last tenn (^49); Deciding which courses 
to take in order to come out with the proper number of credit hours for 
full time enrollment (.51); and, StuHying for a driver's license test 
and memorizing the figures involved, such as the distances it takes 
to stop a car going at different speeds (.44). The interpretation of these 
salient items indicates tha^' Factor II could be labeled as Numerical 
Anxiety, 

Facto r Scales and Correlates 

Two scales were constructed to measure the Mathematics Test Anxiety 
and Numerical Anxiety Factors. '^^^ resulting scales each included 15 
items. Table 1 and Table 2 show the MARS item composition of these scales 
along with the item means and standard deviations for the tota . female 
sample (N=350). For the total sample, the mean Mathematics Test Anxiety 
scale score was 52.76 (SD=13.51) and the mean Numerical Anxiety scale 
score was 27.49 (SD=9.36), With the exception of one item (Hearing 
friends make bets on a game as they quote the odds), the mean item 
scores for the numeri^'al anxiety scale werci lower than the mean item 
scores for !:he Mathematics Test /\nxiety scale. In g(^neial, the Uem 




score standard dnviations for the Numerical Anxietv sc:'Ie were\smailer 



than the ttcMU score standard deviations for the Matlnmiat Ics Test 



Anxietv senile. ".jmparison of the mean scale sc^jres^ mean Item srorr^s, anci 
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item score standard devi^. of the Mathematics Test Anxiety scale 

and the Numerical Anxiety scale indicated that this female sample reported 

considerably more apprehension about mathematics tests and activities 

associated with mathematics courses than about everyday, 

practical numerical manipulation. In fact, on the averagci the female 

participants in the math anxiety program were reporting ''not at all** 

to "a little" apprehension to the Numerical Anxiety items and "a fair 

amount" to "mug|>" apprehension to the Mathematics Test Anxiety items. 

Insert Table 1 and Table 2 about here 

The internal consistency reliability of these scales was examined 
by calculating coefficient alpha (Nunnally, 1967). Coefficient alpha 
was .93 for the Mathematics Test Anxiety scale and .87 for the 
Numerical Anxiety scale. These coefficients compare favorably with the 
.97 (N^^397) coefficient alpha, as reported by Richardson and Suinn 
(1972) for the 98-item MARS. 

The attempt to construct two independent mathematics anxiety scales 
was partially successful. The Pearson product-moment coefficient 
between the Mathematics Test Anxiety score and the Numerical Anxiety 
score was .34 (N=350, ££ .01). Although some common variance exists 
between these two scales, the small amount (12%) of common variance 
compares very favorably to other reported attempts (see Alpert & 
Uaber, i960; Watson & Friend, 1969) to develop discriminant relationships 
between specific anxiety scales. 

Certain discriminant and convergent relationships were expeoted 
between the Mathematics Test Anxiety and Numerical Anxiety scales and 
the specific anxiti:y scales. These expected relat i.niships wure bascni 
on the previous couteat interpretations of the factors and the subscKpien t 
factor scales. 
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First, it was expected thaf a higher correlation would be found 
between the Mathematics Test Anxiety scale and the STABS, a measure of 
test anxiety , than between the Numerical Anxiety scale and the STABS. 

Second, the ATT+ and ATT-, constructed to measure the facilitative and 
debilitative ejffects of anxiety on test performance in an academic 
testing situation, were also expected to correlate more highly with 
the Mathematics '^.'est Anxiety scale than with the Numerical Anxiety 
scale. Third, very similar correlations were expected between the 
irithmetic placement test and the Mathematics Test Anxiety and the 
Numerical Anxiety scales, as the arithmetic test measures very simple, 
practical everyday arithmetic skills. No expectations were developed 
concerning the relationship between the factor scales and the FNE scale 
and the Fennema-Sherman Mach Anxiety Scale. All of the correlations 

were expected to be of moderate size, with the exception of the large 

k 

correlation expected between the Mathematics Test Anxiety scale and the 

0 

STABS. 

Table 3 shows the correlations of the factor scales with the STABS, 
ATT+ scale, ATT- scale, FNE scale, and the arithmetic placement test 
for Sample 1 and with the Fennema-Sherman Math Anxiety Scale and the 
arithmetic placement test for Sample 2. The mean Mathematics Test Anxiety 
score was 51.60 (S|>=13.65) for Sample 1 and 51.35 (SD=I2.85) for Sample 2. 
The mean Numerical Anxiety score was 27.13 (SD=9,50) for Sample 1 and 
27.06 (SD=9.16) for Sample 2. As shown in Table 3, most of the hypothesized 
di.sc.raminant and convergent relationships were conf irmcd—with several 
exceptions. One such exception was the hic;her ttian expected correlation 

2. ' -01) between the Numerical Anxiety sc.-jle -ind Che STABS. However, 
a significant difference (t (6/4) = 3.64, £ .01) between Uie correlations of 
M,-)L hematics Test, Anxti'ty and Numerical Anxiety scales vith the S FABS ../as 
oun<i in the expecteti airocLion. Anorher exception .ms that the Nnnrricn 
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Aaxiety scale correlated more highly with the arithmetic placement test 
than did the Mathematics Test Anxiety 3cale. The differences between 
the correlations were statistically si^;nlficant for Sample 1 (_t (66)=2.05, 
£< ,05) but not for Sample 2 (t (110)==. 84, £> .05), Finally, the 
Fennema-Sherman Math Anxiety Scale was highly correlated (-.65, £ <_ .01) 
with the Mathematics Test Anxiety scale and only moderately correlated 
("•27, £1 -Oi) with the Niimesrical Anxiety scale. Seemingly, the 
Fenneraa- Sherman Math Anxiety Scale is predominantly a measure of math- 
ematics test anxiety. 



Insert Table 3 about here. 



Discussion 



Recently, Fox (1977) has claimed that "The construct of a specific 
anxiety about numbers has been validated" (p. 30). Treatment programs and 
intervention strategies for the alleviation of mathematics anxiety have 
been implemented and studies investigating the prevalence of . mathem.atics 
anxiety have been conducted. However, few studies have examined the measures 
of mathematics anxietv. In this study, the homogeneity of the MARS was 
investigated. The results indicat .d that contrary to previous statements 
(Richardson & Suinn, 19 72), mathematics anxiety as measured by the MARS 
is not an unidimensional construct. It see'.us that the correlations among 
the MARS items can be represented by two factors. 

These two factors were identified and labeled as Mathematics Test 
Anxiety and Numerical Anxiety. Factor-derived scales weve developed to 
measure t ,ese two factors. Correlation of the Mathematics Test Anxioty 
scale and the Numerical Anxiety scale with specific anxietv scales and 
an arithmetic test provided results that further confirmed the factor analytic 
interpretations . 



O 1 
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Factor I, which we have named Mathenatics Test Anxiety, might also 
have been labeled mathematics course anxi.ety* Many of the salient items 
of Factor I denote activities associated with academic mathematics courses. 
However, the most salient items for Factor I involved anticipation, comple- 
tion, and receiving the results of maLliematics tests. The factor-derived 
Mathematics Anxiety scale correlated highly -Ol) with the STABS, 

a measure of general test anxiety. The mean STABS score (M=lA9,72) for 
Sample I participants shows that the average female participant is at the 
79th percentile of Suinn's college student norms (Suinn, 1969; see Table 3) 
and/or reports a level of test anxiety similar to students who voluntarily 
seek assistance for math anxiety (Suinn & Richardson, 1971; see Table 1)* 
The high mean Mathematics Test Anxiety score when compared to the mean STABS 
score (the STABS uses the same item format and test instructions as the 
MARS) indicates that Sample 1 participants are somewhat more anxious about 
mathematics tests than about tests in general. In addition, the large 
mean score difference between the ATT- (M^29,87) and the ATT+ (M=20,90) 
also supports the interpretation that the female participants (Sample 1) 
were highly anxious about test taking in general. 

Factor II was labeled Numerical Anxiety, Salient items for Factor II 
refer to everyday, concrete situations requiring some form of number mani- 
pulation. As expected, the Numerical Anxiety scale correlated lower than 
the Mathematics Test Anxiety scale with the three measures of te^^t anxiety. 
Unexpectedly, the Numerical \nxiety scale correlated higher with the arith- 
metic test than did the M.athematics Test Anxiety scale. However, this 
finding is somewhat less perplexing upon examination of the item composition 
of the arithmetic test. Most of the items measure arithmetic skills which 
are like those skills needed for everyday, practical numerical manipulations. 
The mean Numerical Anxiety scale score is cnns idp.rably Ir .^er than the mean 
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Mathematics Test Anxiety scale score for the total sample. Comparison of 
the distributions of Numerical Anxiety scores and Mathematics Test Anxiety 
scores shows that 72% of the Mathematics Test Anxiety scores and 6% of the 
Numerical Anxiety scores are above a score of 44 (scores above 44 indicate 
"a fair amount^' or more cf anxiety) • These data indicate that the female 
participants are not only much more anxious about mathematics tests than 
they are about practical numerical tasks, but also that they are relatively un- 
.concerned about numerical manipulation in the context of daily activities. 

The results of this study suggest that, for this female sample, the 
domain of mathematics anxiety as measured by the MARS is best described as 
primarily test anxiety and only secondarily as anxiety associated with 
mathematics course activities. However, the fact that mathematics is a 
very broad field makes this and other definitions of the mathematics anxiety 
^domain problematic. Fennema (1977) has noted that a serious problem in 
mathematics attitude research is the use of global definitions of mathematics. 
Fennema (1977) has further noted that ^'Mathematics is a complex discipline 
involving many kinds of related but diverse subject matters and skills. 
To assume that a person feels the same towards each part of mathematics 
is not reasonable." (p. 103-104). The usefulness of present instrumen- 
tation o^ mathematics- anxiety is hampered by the lack of an adequate 
definition of mathematics. 

Richardson and Suinn (1972) specified the mathematics anxiety domain 
as involving "the manipulation of numbers and the solving of mathematical 
problems" (p, 551). If the "solving of mathematical problems" is considered 
within the context of mathematics tests, the two >L\RS factors identified are 
a good fit to that definition of mathematics <mxiety domain. Results also 
indicate that mathematics anxiety as conceptualized by Richardson and Suinn 
(1972) can be measured with the factor-derived scales. The factor-derived 
scales are highly internally consistent and show expected convergent and di- 
Q vergent relationships with other specific anxiety scales. Compared to the 
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98-item MARS, these scales have several advantages. An obvious advantage 
of the two IS-item factor-derived scales is that thest scales vrill take 
less time to complete than the MARS. As noted by Petersen (1965), shorter 
self-report Instruments are superior to more lengthy and cumbersome instru- 
ments when cost is taken into account. Since the assessment of a client ^s 
status with multifactorial rather than unifactorial measures may mask 
therapeutic changes, Bergin and Lambert (1978) have recommended the develop- 
ment of indices that are more situation specific than the presently used 
global iinproverae.it indices. The MARS factor-derived scales meet the necessary 
criteria of internal consistency ^nd homogeneity. 

The present study has several implications for the treatment of math- 
ematics anxiety. Administration of a measiire of test anxiety to mathematics 
anxiety program participants should be implemented, especially in those pro- 
grams that serve ^'returning women** students. In a study of the effects 
of comparative treatments of mathematics anxiety, Suin'n and Richardson (1971). 
unexpectedly discovered ''that the treated subjects of both groups also 
show STABS scores significantly higher than the nonanxious control sample*' 
(p. 506). Betz (1978) found a moderately high Relationship between the 
modified Fenneina-Sherman Math Anxiety Scale and Spielberger ' s Test Anxiety 
Inventory for 182 students enrolled in mathematics courses at Ohio State 
Urlversity. Results from the present study showed that the participants 
were almost as apprehensive about tests in general as tests in particular 
(mathematics) . 

Although most treatment studies of mathematics anxeity have used the 
items from the pretest-post test measure in the math anxiety hierarchies, 
thereby raising questions about the generalizability of treat^eu^ effects, 
the cognitive and self-control therapies (see Mahoney & Arnkoff, 1978; for 
a review) as presented by Suinn and Richardson (1971) and Hendel and Davis, 
O , (1978) seem more effective in reducing math^atics anxiety than do insight- 
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oriented therapy and systematic desensitization. Previous research (Crouch , 
1971; Nash, 1970) has shown that insight-oriented therapy has not been 
effective for reducing mathematics anxiety. Mixed results (Addleman, 1972; 
Crouch, 1971; Nash, 1970; Richardson & "uinn, 1972) have been found with 
systematic desensitization in the treatment of mathematics anxiety. The 
cognitive therapies seem to be more amenable not only to tailoring the 
treatment to the individual, but — more importantly in terms of mathematics 
anxiety — to treating multiple specific anxieties and to preparing the client 
to cope with future anxieties and problems (Mahoney & Arnkoff, 1978). 

Recently, Casserly (Note 2), writing about how to increase enrollment 
in mathematics courses for women, has stated that mathematics anxiety is 
'^often used to conveniently lump together all sorts of phenomena associated 
with learning mathematics or not learning mathematics'* (p. 7), Mathematics 
anxiety has been postulated — especially for women — to affect enrollment in math- 
ematics courses, learning of mathematics, 'and mathematics performance, thereby 
affecting a student's educational and career goals. Little or no evidence has 
been presented to support these assertions. Research results suggest that (a) 
mathematics anxiety is not limited to females but is a phenomenon which is 
prevalent among students who are poorly prepared in mathematics (Betz, 1978; 
Casserly, Note 2; Dreger & Aiken, 1957; Hendel, Note 3; Hendel, in press; 
Hendel & Rounds, Note 1), (b) the large disparity between female and male 
enrollment in mathematics courses can best be explained by other more estab- 
lished and par3imonious constructs than by mathematics anxiety (Aiken, 1975; 
Casserly, 1975; Fennema, 1977; Fox, 1977), (c) mathematics anxiety measures 
(in their relationships with mathematics ability and achievement tests) have 
not yet demonstrated incre^mental validity beyond that of trai^'and state (test) 
anxiety measures ^> measures of mathematics attitudes, self ~es timates of 
abilities, and previous mathematics preparation and performance (Aiken, 1970, 
19 76; Callahan & Glennon, 19 75; Crosswhite, 19 72; Hendel, Note 3; Fennema & 
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Sherman, 1977; Sherman &, Fennema, 1977), (d) reduction in mathematics 
anxiety was not related to mathematics grades (Hyman» 1974) and. mathematics 
anxiety adds little to the prediction of mathematics grades (Betz, Note 4), 
and (e) moderate to high relationships exist between mathematics anxiety 
measures and measures of test anxiety and mauhematics attitudes (Betz, 
1978; Hendel, in press) — in some cases almost as high as the relationship 
betwe'^n alternative measures of mathematics anxiety (Hendel & Rounds, -Note 1) 
These results and results from the present study suggest that the concept 
and/or measures of mathematics anxiety may need revision to be of sufficient 
value to enrich our understanding of mathematics learning and performance 
for women or men. 



f * 

Matheniatics Anxiety 
23 



Reference ' Notes 

1. Fandel, D.D., & Rounds, J.B., Jr. Attitudes towards mathematics among 

participants In a math anxiety program . Unpublished manuscript, 1978* 

2. Casserly, P.L. Women and mathematics stand - IJhere from here . Paper 

presented at the meeting of the National Council of Teachers of Math- 
ematics, April lA, 1978. (Available from P.L. Casserly, Educational 
Testing Service, Princeton, NJ, 085A0) . 

3. Hendel, D.D. The Math Anxiety Program: Its genesis"and development in 

continuing ed u cation for women . Minneapolis: Measurement Services 
Center, University of Minnesotia, 1977. 

A. Betz, N. Math anxiety: \^at is it? Paper presented at Division 17 
symposium entitled "Mathematics Anxiety + Counseling Psychology = 
An Exponential Challenge," held at the 85th Annual Meeting of the 
American Psychological Association^^ San Francisco, August 1977. 
(Available from N. Betz, Department of Psychology, Ohio State University, 
1945 North High Street, Columbus, Ohio, 43210). 



ERIC 



^5 



. Mathematics Anxiety 

-^xX ' , 24 

References 

Addleman, E.A.R. The effect of games, desensitization,- discovery , and in- 
struction on attitudes toward mathematics (Doctoral dissertation. East 
Texas State University, 1972). Dissertation Abstracts International , 
■ 1972, 33, 1501A, (University Microfilms No, 72-24, 267) 

Aiken, L.R. Attitudes toward mathematics. Review 'of Educational Research , 
19^0, 40, 551-596* 

Aiken, L.R. Some speculations and findings concerning sex differences in 

mathematical abilities and attitudes. In E. Femiema (Ed.)> Mathematics ^ 

learning; What research says about sex differences , Columbus, Ohio:. ^ 

ERIC Center for Science, Mathematics, Environmental Eduv^auion, College 

of Education, Ohio State University, 1975, . 
Aiken, L.R. Update on attitudes and other affective variables in learning 

. mathematics. Review of Educational Research , 1976, 46^, 293-311, 
Alpert, R.5 & Haber, R*N, Anxiety in academic achievement situations. Journal 

of Abnormal and Social Psychology , 1960, _61^, 207-215. 
Betz, N*E. Prevalence, di'Stribution, and correlates of math anxiety in ^college 

students. Journ al of Counseling of Psychology , 1978, 441-448. 
Bergin, A.E., & Lambert, M.J. The evaluation of therapeutic outcomes. In S.L. 

Garfield & A.E^ Bergin (Eds.), Ha ndbook of psychotherapy and behavior change ;' 

An empirical analysis . New York: John 'Wiley & Sons, 1978. 
Brovm, J.D. An evaluation of the Spitz student response system in teaching .i 

course in logical and mathematical concepts (Doctoral dissertation. North 

Texas State University, 1971). Dissertation Abstracts International , 

1971, yi, 1971A. (University Microfilms No. 71-25, 359) 
Callahan, L.G. , & Glennon, V.J. Elementary school mathematics; A guide to 

current re search . Washington, D.C.: Association for Supervision and 

Curriculum Development, 1975, 



\ 



ERIC 



Mathematics Anxiety 
25 



Casserly, P.L. An assessment of factors a f fecting female participation in 
Advanced Placement Pro^rdms in matheinatics , chemst r y^ and physi-S . 
(Grant No . ■•GY=11325) . Washington, D.C.: National Science Foundation, 
■ July 1975. 

Cattell, R.B. Extracting the oorrect number of factors, in factor analysis. 

Educational and Psychological Measurement , 1958> j^, 791^837. 
Cattell, R.B. The' scree test for the number of factors. Multivariate 

Be havioral Research , 1966, 1, 245-276. 
Crosswhite, F.J. Correlates of attitudes towards mjithematics . NLMSA Report 

No. 20, Abstracted by L.R. Aiken, Investigations in M athemati cs Education , 

1975, 8, 38-40. 

Crouch, K.D. The application of group counseling and behavior modification 

procedures to number anxiety in a college population (Doctoral dissertation, 
University of Georgia, 1970). Dissertation Abstrac t s International , 1971, 
31, 5758A-5759A. (University Microfilms No. 71-13, 041) 

Dreger, R.M. , & Aiken, L.R. The identification of number anxiety in a college 
pppulatlon. Journal of Educational Psychology , 1957, 48, 344-351. 

Fennema, E. Infl uences of selected cognitive, affective, and educational 

variables on sex-related differences in mathematics learning and studying . 
(NIE Papers in Education and Work No. 8, U.S. Department or Health, Education 
and Welfare). Washington, D.C.: U.S. Government Printing Office, 1977. 

Fennema, E. & Sherman, J. A. Fennema-Sherman Mathematics Attitude Scales: Instru- 
ments designed to measure attitudes toward the learning of mathematics 
by females and males. JSAS Catalog of Selected Documents in Psycjiq logy , 
1976, 6, 31. (Ms. No. 1225). 

B 

I 
t 

/ 



Mathematics iVnxiety 
26 



Fenneiaa, E. , & Sherman, J. Sex-relat6d differences in mathematics achievement, 
spatial visualization and affective factors. American Educational Research 
Journal , 1977, 51-71. 

Fox, L.H. The effe cts of sex role sociali za tion on mathematics partic ipation 
and achievement (NIE Papers in Education and Work No. 8, II. S. Department 
of Health, Education and Welfare) Washington, D.G.: U.S. Government 
Printing Office, 1977. 

Gough, S.M.F. Mathemaphobia: Causes and treatment. Clearing House , 1954, 

28, 290-294. 

Creen, S.B., Lissitz, R.W., ^( Mulaik, S.A. Limitations of coefficient alpha 
J as an index of test unidimensionality . Educational and Psychological 

Measurement , 1977, 37, 827-838. % 
Harraan, H.H. . Modern factor analysis . (3rd./ed.). Chicago: University 

of Chicago Press, 1976. 
Hendel, D.D. Correlates of mathematics anxiety of adult women participants 

in a math anxiety program. Psychology of Women Quartr rly, in press. 
Hende;_, D.D., & Davis, S.O. Effectiveness of an intervention strategy for 

reducing mathematics aiiy.iety. Journal of Counseling Psycholo gy, 1978, _2_5, 

429-434. 

Hyman, J.R. Systematic desensitization of mathematics anxiety in high school 
students!.'" The role of mediating responses, imagery, emotionality, and 
expectancy (Doctoral dissertation, Wayne State University, 1973). 
!li£!^^ti°iLA!L5i£f£ii.iil^^ 5680B. (University 

Microfilms No. 7A-11, 111) 

Jennrich, il.T., i Sampson, P.P. Rotation for simple loadings. Isvcj_ipmei:rika_, 
1966, 3L' ^5-3-323. 

ivaiser, H.i-. Che varimax criterion for analytic rotation in factor analysis. 
Psvchometrilca, 1958, 187-200. 



Mathematics Anxiety 
27 

Lord, F.M., & Novick, M.R. Statisti cal theor ies of mental test score s. Rftading 

>IA: Add i son-Wesley, 1968, 
Mahoney, H.J., & Arnkoff, D. Cognitive and self-control therapies. In S.L. 

Garfield !^ A.E. Bergin (Eds.), psychotherapy and behavior 

change; An empirical analysis . New York: John Wiley & Sons , 1978, 
Math mystique: Fear of figuring. Time , March 14, 1977, p. 36 , 
Mulaik, S. A. The foundations of factor analys is. New York: McGraw-Hill, 

1972. 

Nash, P.O. Treatment of math anxiety through systematic desensiti'.ation and 

insight -oriented therapy (Doctoral dissertation, Arizona State University, 
1970). Dissertatj nn Abstracts International , 1970, 31^, 1018A. (Univer- 
sity Microfilms No. 70-16, 608) 

Natkin, G.L. The treatment of mathematical anxiety through mediated' transfer 
of attitude toward mathematics (Doctoral dissertation, Indiana Unviersity, 
1966). Dissertation Abstracts , 1967, 27, 4137A. (University Microfilms 
No. 67-3698) 

Nunnally, J.C. Ps ychometric theory . New York: McGraw-Hill, 1967. 

Peterson, D. R. Scope and generality of verbally defined personality factor;-.. 

Ps ychological Review , 1965, 72.> 48-59. 
Richardson, F.C., & Suinn, R.M. The Mathematics Anxiety Rating Scale: 

Psychometric data. Journal of Counse ling. Psychologx» ^972, 1_9, 551-554. 
Ruramel, R.J. Applied fa cto r analysis . Evanston, 111: Northwestern University 

Press, 1970. 

Sarason, I. Test anxiety, general anxiety, and intellectual perfonnance. 

Jmn-nAW'f Consulting Psvchu logy. , 1957, 21_, 485-490. 
Sherman » J. Fennana, E. The study of mathemc tics by high school girls and 

boys: Related var ables. American Educatio nal_ResearcjWourr^ 1977 , 

J.^, 159-168. 

]teut, A. Can math anxiety be, conquered? Changs.. 1977 , 9, 40-43. 



Mathematics jVnxiety 
28 

Suinn, R.M. The STABS, a measure of test anxiety for behavior therapy; Normative 

data. Behavior Research and Therapy , 1969, 2> ^2^''^^^* 
Suinn, R.M,, Edie, C.A., Nicoietti, J., & Spinellt. P.R^ The MARS, a measure 

of mathematics anxiety: Psychometric data. Journal of Clinical Psycho- 

io£v, 1972, 28, 373-375, 
Suinn, R.M. , Edie, C.A., & Spinelli, P.R. Accelerated massed desensitizatioa: 

Innovation in short-term treatment. Behavior Therapy , 1970, J^, 303-311. 
Suinn, R.M., & Richardson, F.C. Anxiety management training: A non-specific 

behavior therapy program for anxiety control. Behavior Therap y, 1971, 4_, 

498-511. • 
Tobias, S, Math anxietiy: l/hat it is and what can be done about it? Ms. , 

September 1976, pp. 56-59. 
Tobias, S, Who's afraid of math, and why? The Atlantic , September 1978, 

pp ,63-65 . 

Tucker, L.R. A method for synthesis of factor analysis studies . Personnel 

Research Section Report No. 984. Washington D.C., Department of the Army, 
1951, 

Watson, D., & Friend, R. Measurement jf social evaluative anxiety. Journal 

of Consulting and Cli nical Psychology;, 1969, 33_, 448-457. 
Zanca, J. Math anxiety. Women 's Work , 1978, 4^, 5-10. 



ERIC 



Mathematics Anxiety 
29 



Footnotes 



Requests for reprints sho'ild be sent Cj l-an^jin D, Hendel, 
Measurement Sei:vices Center^ University of Minnesota, 9 Clarence 
Avenue SE , Minneapolis , Minnesota , 554 14 . 



^Due to an error in printing by the Rocky Mountain Behavioral 
Science Institute, a 94-itera version of the MARS was used instead of 
the standard 98-item version. Therefore, items numbered 95, 96, 97, 
and 98 were not included in this analysil. 



Mathematics Anxiety 
30 



Table 1 

Means and Standard Deviations of the 
MARS Items Composing the Math^ematics 
Text Anxiety Scale 

ViARS Item ^ SD 

26, Signing up for a math catirse, 3.20 1,35 

28. Walking into a math class. 2.92 1.40 

36. Walking on campus and thinking about a math course. 2.80 1.30 

39. Sitting in a math class and v/aiting for the instructor 

to arrive. 2.38 1*31 

45. Raising your hand in a math class to ask a question. 3.29 1.46 

54. Taking an examination (final) in a math course. 4.36 1.01 

73. thinking about -an upcoming math test one week before. 3.49 1.24 

74. Thinking about an upcoming math test one day before. 4.00 1.16 

75. Thinking about an upcoming math test one hour before. 4.13 1.12 

76. Thinking about an upcoming math test five minutes before. 4.13 1.18 



78. Waiting to get a math test returned in which you expected 
to do well. 



3.32 1.26 



79. Waiting to get a luath test returned in which you expected 

to do poorly . 3.96 1 . 18 

</ * 

81. Realizing that you have to take a certain number of math 

classes to fulfill the requirements in your major. 3.65 1.34 

85. Receiving your final math grade in the mail. 3.48 1.33 

91. Being given a "pop" quiz in a math class. 3.65 1.27 



Note n = 350 
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Table 2 

Me;,ns and Standard Deviations of the, 
MARS Iteins Composing the Numerical 
Anxiety Scale 



MARS Item 

1. Determining the amount of change you should get. back from 
a purchase involving several items. 

5. Dividing a five digit number by a two digit number in 
private with pencil and paper. 

7. Listening to a salesman show you how you would save money 
by buying his higher priced product because it reduces long 
terra expenses. 

8. Listening to a person explain how he figured out your share 
of expenses on a trip, including meals, transportation, 
housing, etc, 

14. Adding up 976 + 777 on paper, 

33. Reading your W-2 form (or other statement showing your 
annual earning and taxes) . 

47. Reading a cash register receipt after your purchase. 

48. Figiiring the sales tax on a purchase that costs more than 
$1.00. 

50. Figuring out which of two summer job offers is the most 
lucrative: where one involves a lower salary, room and 
board, and travel, while the other one involves a higher 
salary but no other benefits. 

59. Hearing friends make bets on a game as they quote the odds, 

63, Juggling class times around at registration to determine 
the best schedule, 

64, Deciding which courses to take in order to come out with 
the proper number of credit hours for full time enrollment. 

65, Working a concrete, everyday application of mathematics 
that has meaning to me? e.g,, figuring out how much I can 
spend on recreational purposes after paying other bills, 

67. Being given a set of numerical problems involving addition 
to solve on paper. 



M 

1.82 
1.48 

2.21 

2.08 
1.23 

2.06 
1.33 

1.75 
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90. Figuring out your monthly budget 
Note n. - 350 



1.81 
2.56 

1.96 

1.86 

1.81 

1.67 
1 .86 



SD 
1.00 
.92 

1.22 

1.10 
.57 

1.34 
.67 

1.04 



1.01 
1.32 

1.10 

1.09 

1.09 

.94 
1. 13 
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■ Table 3 

Means, Standard Deviations, and Correlations of 
the Anxiety Scales arid Arithmetic Placmieiftt 
Test with the MARS Factor Scales, by Sample 

Sample 1 



Scale 


• Math 
Test 


Numerical 


t^ 




• M 


SD 


Test Anxiety (STABS) 


.75** 


.41** 


3.64** 


65 


149.72 


39.24 


Facilitating Anxiety 


-.29** 


-.21* 


.56 


61 


21.90- 


6.13 


Debilitating Anxiety 






1.32 


61 


29.87 


7.94 


Fear of Negative Evaluation 


. 44** 


. 36** 


.61 


62 


15.97 


6.82 


Arithmetic Placement Test 


-.21* 


-.47** 


2.05* 
Sample 


67 
2^ 


46.01^ 


14.13 


Scale 


Math 
Test 


Numerical 






M 


SD 


Fennema-Sherman 
Mathematics Anxiety 


-.65** 


-.27** 


4. 49** 


23.51 


8.47 


Arithmetic Placement Test 


-.19'"' 


-.28** 


.84 




25.42 


5.73 



^Two-tailed _t-test of the difference between correlations. 

''n = 111 

* 2. ^ .05 
**p _< .01 



